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that the local causes of error were diminished
to a degree consistent with the desired standard
of accuracy. In illustration of the difficulties
over.come, it was stated that while a current
passing through the bolometer is something
like I ampere, and while a current of less than
Too millionth part of this will cause a deflection
of a millimeter on the scale, no such deflection
was visible in the automatic trace shown in
illustration. The bolometer was nearly as
sensitive at the time of the last communication
as it has been made since, and the work of the
past two years has lain in guarding this sensi-
tiveness against local causes of error, so that it
shall be engaged in legitimate service, and re-
spond only to a message from the sun. The
speaker trusted that the final results of this
labor would soon be made public, and con-
cluded by renewing a statement of his obliga-
tion to those gentlemen who had been pre-
viously connected with the work, and by an
expression of his indebtedness to Messrs.
Abbot, Child and Fowle, who are associated
with its present development.
MR. E. D. PRESTON read a paper on French,

German and English systems of shorthand
writing, in which he gave a briefreview ofshort-
hand writing from the time of the ancient sys-
tems down to the present day. The principles
underlying the art were illustrated by examples
from the French (Duploy6) German (Gabels-
berger) and English (Pitman). A comparison
was made with reference to accuracy and
rapidity in the three cases. Special contrac-
tions depending on the particular language em-
ployed were also illustrated. As a further test
in order that no advantage should be given to
either, each of the systems was applied to a
strictly phonographic tongue (Polynesian) out-
side of the Indo-European family of languages.
The conclusion was that English shorthand is
the most philosophical, the French the simplest,
and the German the most vigorous.
MR. R. A. HARRIS, of the U. S. Coast and

Geodetic Survey, read a paper the objects of
which were "To show in a non-mathematical
way what simple oscillations go to make up the
complex tidal wave; to give a short account of
the harmonic treatment of tides, and to describe
briefly certain mechanical aids which are, or
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may be, used in connection with the analysis
and prediction of tides."
The principal tidal components were pointed

out by considering what their 'speeds' must
be in order to cause them to gain or lose one
oscillation on a component having a 'speed'
equal to the apparent diurnal motion of the
moon or sun, or twice this motion, after the
the lapse of certain times, as a tropical month
or year, an anomalistic month or year, a half
tropical month or year, a half synodical month,
etc.
A sample was shown of the perforated sheets

devised by Mr. L. P. Shidy, of the Survey, and
styled ' stencils,' which have been in constant
use for upwards of ten years. They indicate
how the hourly heights are to be combined in
the various kinds of summation, and so do away
with the necessity of copying and recopying the
tabular values.
A design of an adding apparatus to be gov-

erned by a stencil sheet embracing, side by side,
all components to be summed for was shown.
This, if constructed, would enable a person to
sum simultaneously for all components almost
as rapidly as for a single one upon an ordinary
adding machine. The stencil sheet does away
with the necessity of the great variety of gears
(representing ' speeds ') found in the Thomson
harmonic analyzer, and insures positive work-
ings. In fact, there are but two kinds of gear
wheels in the adding apparatus, one containing,
say, 300 teeth each, and the other, serving as
counters, containing 299. The number of
wheels in each of these two sets is 24 times the
number of components to be summed for. Each
54 partial sums thus obtained are then to be
analyzed in the usual way.

Brief mention was made of the predicting
machines already constructed, and comparisons
were made with the one now being built by the
Survey. BERNARD R. GREEN,

Secretary.

GEOLOGICAL SOCIETY OF WASHINGTON.

THE meeting of this Society of April 8th was'
devoted to a general discussion of the subject
of the application of stratigraphy and paleon-
tology in determining subdivisions of geologic
time.

APRIL 24, 1896.]
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The broad problems involved in the an-
nounced topic were primarily presented by
Mr. Whitman Cross in a concrete case. He
described the present state of knowledge re-
garding the formations of the Rocky Mountain
region belonging to the periods between the
Marine Cretaceous and the Wasatch Eocene,
including the Laramie, Arapahoe, Denver, Ft.
Union and Puereo. The statigraphic relations
as at present known were described, and then
the facts of the fossil floras, the invertebrate
and the vertebrate faunas, were summarized.
From the facts given it appears that the geolo-
gist investigating the formations of the group
named is confronted by much conflict of evi-
dence as to the relative importance of the time
intervals separating the epochs of sedimenta-
tion. This is especially true in respect to the
drawing of a line between the Mesozoic and
Cenozoic in this region. The conflict of evi-
dence in this instanee was cited to show the
necessity for a careful examination as to the
nature of the connection between great faunal
changes and the contemporaneous events of
stratigraphic history. It appears that all forms
of life were able to survive the period of
great orographic disturbance at the close of the
Laramie proper without radical change and
that the dominant vertebrate life of the Post-
Laramie disappeared at the close of that epoch
from causes as yet unknown, which did not
affect in any corresponding degree the contem-
poraneous plant and invertebrate life.

Mr. F. H. Knowlton presented a review of
the fossil floras of the Laramie, Arapahoe,
Denver and Fort Union formations, showing
the strong distinctive characters of each and
also their intimate relationship. This evidence
fails to indicate any one break of supreme im-
importance in this series of epochs.

Mr. T. WV. Stanton reviewed in a similar
manner the known invertebrate life of the
upper Cretaceous and lower Eocene deposits of
the Rocky Mountain region. The termination
of true marine conditions was deemed to be
the only safe criterion from this evidence to be
applied in drawing a boundary for Mesozoic
time.
A comparison of the vertebrate faunas of the

Post-Laramie, Puereo and Wasatch formations,
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by Prof. W. B. Scott, of Princeton, was read
by Mr. Cross. This brought out the remark-
able differences in the vertebrate life of the
three epochs, and also the impossibility of.ex-
plaining the abrupt changes in these faunas
from our present knowledge of attendant con-
ditions.

MIr. F. V. Coville gave a review of the con-
ditions affecting the distribution and changes
in living floras, starting with the great control-
ling factors, heat and moisture, and makinig
suggestions as to the applicability of these data
to geological history.

Dr. C. Hart Merriam similarly described the
conditions most affecting the distribution or
causing modifications of terrestrial vertebrate
life of the present, and discussed the apparenit
application of these facts to the past.
Mr. Bailey WAillis referred to the variable e-

lations which might exist between angular un-
conformity and otherwise important strati-
graphic breaks.
Mr. R. T. Hill briefly referred to the develop-

ment of knowledge of the Lower Cretaceous
series of Texas, to which he had given twenty
years' study, and brought out facts that bore in
a general way on the subject u-nder discussion.

W. F. MORSELL.

THE ANTHROPOLOGICAL SOCIETY OF

WASHINGTON.

THE 248th regular meeting of the Society waas
held April 7, 1896.

Dr. Arthur MacDonald read a paper entitled
Psycho-Neural Measurements of Human Beings.
with Illustrations and Experiments.

Introduction: Philosophy in the old sense is
almost impossible; no one man can have stuffl-
cient insight into the different sciences to under-
stand their relations and make judgment of
their content. Specialism may narrow a man,
but it deepens his knowledge. Knowledge is.
so dovetailed together that a specialty studied
thoroughly necessitates the investigation of the
nearest lying branches. Generalism is liable
to be superficial. The habit of studying one
thing thoroughly is the method of specialism
and is directly practical. The desire to include
the universe may be called generalism.

Facts about the niervous system of manl are


